CONTENTS

Contributors xi |
Preface Xv

1. Optimization of Native and Formaldehyde iPOND
Techniques for Use in Suspension Cells 1

MNathaniel E. Wiest and Alan E. Tomkinson

1. Introduction 2

2. Suspension Cell Growth and Handling for iPOND and aniPOND 5 |
3. Optimizations to the anlPOND Protaco! to Increase Functionality 7
4. Comparison of IPOND and aniPOND in Suspension Cells 16 [
5. Protocol for Optimized aniPOND in Suspension Cells 18 .
Acknowledgments N [
References 31 i

2. Proteomic Analyses of the Eukaryotic Replication

Machinery 33
David Cortez
1. Introduction 34 i
2. Replisome Purification Approaches 35 |
3. Additional Applications 48 :
4. Summary and Conclusions 51 |
Acknowledgrments 51 !
References 52 '
[
3. DNA Fiber Analysis: Mind the Gap! 55 i

Annabel Quinet, Denisse Carvajal-Maldonado, Delphine Lemacon,
and Alessandro Vindigni '

1. Intreduction 56
2. Preparation of DMA Fibers 57
3. Biclogical Questions and Labeling Schermes ™ 63
4. Application to Study Postreplication Repair/Gap-Filling Mechanism 70
5. Cencluding Remarks and Future Directions 77
Acknowledgments TR

References 78




Contents
wi =i
l 4. Comet-FISH for Ultrasensitive strand-Specific Detection
of DNA Damage in Single Cells 83
' Manas Mondal and Jia Guo
! 1. Introduction 84
i 2. Design and Synthesis of Strand-Specific FISH Probes 86
‘ 3. Comet Assay zr];
4, H\,-brid'lzatic:n dy
5. Counterstaining and Irmaging X
6. Analysis of Strand Specific Repair 92
7. Analysis of GGR 9
93
g Conclusions
Acknowladaments 54
J Aeferences a
[ 5, Examining DNA Double-Strand Break Repair in a Cell
' Cycle-Dependent Manner 97

I Janapriya Saha, Shih-Ya Wang, and Anthony J. Davis

1. Introduction 98
; 2. Dyrmamics of Repair Proteins 1o Laser-Generated D3Bs g9
' 3. Cell Cycle-Specific Immunofluorescence Assays to Examine NHE,

DA End Resection, and Ongoing HR 106
4, Determination of DNA Repair Capacity In Different Phases of the Cell Cycle 112
| Acknowledgments 17
! References 117
6. Base Excision Repair Variants in Cancer 119
Carolyn G. Marsden, Julie A. Dragon, Susan 5. Wallace, and Joann B. Sweasy
; 1. Introduction 120
' 3. |dentification and Prioritization of Base Excision Repair Variants Using In Silico
Methods 122
3. Cellular Characterization of BER Variants 124
Refersnces 154

7. Eluorescence-Based Reporters for Detection of Mutagenesis
in E. coli 159

Melissa Standley, Jennifer Allen, Layla Cervantes, Joshua Lilly,
and Manel Camps

1. Introduction 160
2. Description of the Reporter Systems 163




wii

]

I I

3 Bxperimental Validation
4 Discussion
5 Materials

.~ & Methods

Ackmowledgments

~ Beferences

& Sequencing DNA for the Oxidatively Modified Base

8-Oxo-7,8-Dihydroguanine
Azron M. Flerming, Yun Ding, and Cynthia J. Burrows

1. Inroduction
2 Method A: Sequencing OG by Conversion to a Deletion Signature
3 Method B: Sequencing OG by Conversion o an Unnatural
DNA Base Pair
4 Method C: Sequencing OG by OG-5eq

5 Comparison and Contrast of the three OG-Sequencing Methods

Acknowledgrments
Feferances

' 8 Xenopus laevis as Model System to Study DNA Damage

Besponse and Replication Fork Stability
Wincenzo Sanning, Federica Pezziment), Stefania Bertora,

- and Vincenzo Costanzo

Introduction

Preparation of Interphase Egg Extract

JXenopus leevis Demembranated Sperm MNuclel Preparation
Chromatin Binding of DNA Replication Factors

Activation of ATM-, ATR-, and DNA-PE-Dependent DNA
Damage Response

EM Sample Preparation for Visualization of DNA Replication
Intermediates Isolated From X, loewis Egg Extract

7. Condusions

seforanges -

Ensemble and Single-Molecule Analysis of Non-Homologous

End Joining in Frog Egg Extracts

Thomas GW. Graham, Johannes C. Walter, and Joseph J. Loparo
1. Introduction

2 Ensernble End Joining Assays

187

138
190

194
200
205
208
08

211

212
213
218
222

223
245
230

231
231

233

234
236




3
4, Analysis of Single-Molecule Data
5. Conclusions and Cutlock
References

Single-Molecule End Jaining Assay

11. Analysis of Structure-Selective Endonuclease Activities
From Yeast and Human Extracts

Joao Matos and Stephen C. West

1.
2,

Introduction

Monitoring the Activity of Sermipurified Mus81/MUSS!
From 5. cerevisioe and Human Cell Extracts

Muclease Activity Assay on Agarose Beads

. Adaptation to Other Structure-Selective Endonucleases

and DNA Substrates

Acknowledgrnents
References

12. Strategies and Methods of Transcription-Coupled Repair
Studies In Vitro and In Vive

Vitaly Epshtein, Venu Kamarthapu, and Evgeny Nudler

o b

Introduction

General Considerations for Studying Bacterial TCR In Vitro
Assay of TCR In Vivo

Surnrmary and Technical Notes

Acknowledgrments
References

13. Reconstituted System for the Examination of Repair
DNA Synthesis in Homologous Recombination

Youngho Kwon, James M. Daley, and Patrick Sung

LA I o

Introduction

Assembling and Analysis of the D-Loop Reaction
Repair DNA Synthesis Reaction

analysis of D-Loops and Extended D-Loops.

Analysis of DNA Synthesis Within a Migrating D-Loop

Acknowledgments

References

245
260
265
265

27

a5

274
280

284
284
285

287

ZBB
289
300
303
304
305

307

308
30
36
Ny
320
324



owmes i

74 Cuwrrent and Emerging Assays for Studying the Primer
~ Synthesis Activities of DNA Primases 327

Thomas A. Guilliam and Aidan J. Doherty

1. Introduction 328
2 PRadicactive-Based Primase Assays 329
3. MNonradioactive Primase Assays 335
4 A Fluorescence Gel-Based Primase Assay 340
5. Summary and Conclusion 350
Acenowledgments 350
- References 351
15 Blectrical Probes of DNA-Binding Proteins 355
~ Iacqueline K. Barton, Phillip L. Bartels, Yingxin Deng, and Elizabeth O'Brien
1. Iintroduction 356
2 DNA-Modified Electrodes for Electrochemistry 360
3 Detection of Redox-Silent Proteins 378
4. Redox-Active Enzymes in DNA Repair Moritoring a Redox-Active Protein B
5. Graphite Electrodes for Direct Electrochemistry in the Presence

and Absence of DA 402
Admowledgments 410
Beferences 410

- 16 Preparation of Stable Nitrogen Mustard DNA
Interstrand Cross-Link Analogs for Biochemical and

Cell Biological 5tudies 415
Alejandra Castafio, Upasana Roy, and Orlando D. Scharer
1. Introduction 416
2. Materials 419
3. Methaods 47
4. Notes 427
5. Summarny and Conclusions 478
References 479
-
Author Index 433

Subject Index




